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shock protein 90 β isoform gene from the 
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ABSTRACT. Heat shock protein 90 (HSP90), a highly conserved 
and multi-functional molecular chaperone, plays an essential role in 
cellular metabolism and stress response. In this study, HSP90 cDNA 
named MaHSP90 was cloned from Wuchang bream (Megalobrama 
amblycephala) gills by using rapid amplification of cDNA ends. The full-
length MaHSP90 cDNA is 2674 bp and consists of a 3',5'-untranslated 
region and a 2250-bp open reading frame encoding a 750-amino acid 
long protein. Identity analysis revealed that the amino acid sequence 
of MaHSP90 is highly conserved. Homology analysis and structure 
comparison further indicated that MaHSP90 should be the β isoform 
member of the HSP90 family. MaHSP90 mRNA was ubiquitously 
expressed in the liver, heart, muscle, gill, intestine, kidney, and brain. 
The MaHSP90 mRNA levels under nitrite stress were analyzed using 
real-time quantitative reverse transcriptase-polymerase chain reaction 
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(qRT-PCR); the mRNA levels significantly increased at 3, 6, and 12 h 
after nitrite exposure in the gills and then stabilized between 24 and 48 
h. Furthermore, a similar relationship between mRNA expression (qRT-
PCR) and HSP90 protein levels (densitometric band analysis) was 
found. Transcriptional analysis of caspase-8 and caspase-9 expression 
in the gills of juvenile M. amblycephala after a 48-h exposure to nitrite 
suggested that MaHSP90 expression is related positively with nitrite-
induced apoptosis. Fish exposed to nitrite also showed gill damage. Our 
results suggest that MaHSP90 mRNA is constitutively expressed in 
various tissues and inducible in the gills under nitrite stress, suggesting 
its important role in nitrite stress response.
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